Phase behaviour of skin barrier model membranes at pH 7.4.
The main function of the skin is to protect the body against exogenous substances. The skin barrier is located in the outermost layer of the skin, the stratum corneum (SC). This layer consists of keratin enriched cells embedded in lipid lamellae that form the main barrier for diffusion of substances through the skin. The main lipid classes in this barrier are ceramides, cholesterol and free fatty acids. Cholesterol sulfate and calcium are also present in SC. Furthermore it has been suggested that a pH gradient exists. In a previous paper the effect of cholesterol sulfate and calcium on the lipid phase behaviour of mixtures prepared from cholesterol, ceramides and free fatty acids at pH 5 was reported (approximate pH at the skin surface). In the present study the phase behaviour of mixtures prepared from cholesterol, ceramides and free fatty acids prepared at pH 7.4 (the pH of viable cells) has been examined between 25 and 95 degrees C. Our studies reveal that a reversed hexagonal phase has been formed at elevated temperatures. Addition of calcium inhibits the formation of the reversed hexagonal phase, while cholesterol sulfate promotes the presence of the reversed hexagonal phase at increased temperatures. From our results we can conclude that the lipid mixtures prepared at pH 5 resemble more closely the lipid phase behaviour in intact SC than the lipid mixtures prepared at pH 7.4.